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(54) FILM FORMING METHOD 

(57)Abstract: 

PURPOSE: To form a copper film favorable in step 
coverage and small in electric resistance by irradiating 
an organic metallic complex, which includes copper 
applied on a substrate, with energy beams so as to form 
a copper film in the irradiated region. 
CONSTITUTION: An Si oxide film 12 of specified 
thickness is formed on an Si substrate 11, and for this 
film 12 a trench 0.5i m in thickness is made at a pitch of, 
for example, 2i m by reactive etching method with the 
aid of a mask. Next, the aceton solution of copper in 
specified concentration, which is made by dissolving the 
powder of, for example, a bis-Cu complex Cu(HFA)2 as 
the copper complex, where two molecules are 
coordinated, of an acetylaceton dielectric is applied by 
spin coating method so as to form an application film 1 3. 
After this, the substrate 1 1, where the application film is 
formed, is installed in a decompressed vacuum vessel, 
and is irradiated with a specified amount of X rays, for 
example, 10nm in wavelength, and then heat treatment is 
done so as to form a copper film 14. 
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CIRCUIT 

(21) Appl. No. 50-48191 



(72) HAJIME SAWAZAKI 



PURPOSE: To provide the PNP and NPN transistors, featuring outstanding 
characteristics, on one chip with a high yield through the application of a 
relatively simple production process, as well as to prevent the occurrence of 
the parasitic effect. 

CONSTITUTION: Isolation area 1 1 and collector current take-out area 12 for the 
epitaxial base type vertical directional PNP transistor are proved at the same 
time through the application of the diffusion process. Emitter 13 of the PNP 
transistor and base 16 of the NPN transistor are also furnished simultaneously. 
Base current take-out area 14 of the PNP transistor, emitter 1 5 of the NPN 
transistor, and collector current take-out area 17 of the NPN transistor are 
provided at the same time commonly in the N + type. 




(54) SEMICONDUCTOR DEVICE PRODUCTION SYSTEM 
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(71) MITSUBISHI DENKI K.K. (72) NAOHIKO KAIDA 

(52) JPC: 99(5)H0;99(5)E2;99(5)E3 
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PURPOSE: Method of producing the semiconductor integrating circuit incorporating both 
the bi-polar type transistor and the MOS type transistor. 

CONSTITUTION: N + type embedded layer is provided at a portion where the bi-polar type 
transistor of P type semiconductor printed circuit board is to be furnished. Next, P* 
type embedded diffusion layer 103 is provided at the part where the MOS type transistor 
of a low threshold value of P type semiconductor printed circuit board is to be furnished. 
If unnecessary to reduce the threshold value, it is not required to provide the embedded 
diffusion layer for the MOS type transistor. Thereafter, N type epitaxial layer 104 is 
provided as if covering P type semiconductor printed circuit board 101. After that, 
separating diffusion layer 105 is provided while, at the same time, oxide film 106 is 
provided on the surface of the printed circuit board so that an island-shaped section 
may also be provided. The bi-polar type transistor is provided for N* embedded layer 
with the island-shaped section while the MOS type transistor featuring a low threshold is 
provided for P + type embedded diffusion layer 103 having the island-shaped section. 




(54) SEMICONDUCTOR DEVICE PRODUCTION SYSTEM 
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PURPOSE: Wiring setup system designed to be capable of simply forming extra 
minute wiring patterns. 

CONSTITUTION: The organic compounds, devoid of halogenide, cyanide, carbonyl 
compound or oxygen, which are used for the wiring materials of the semi- 
conductor devices employing aluminum, etc., are dissolved in the solvent such 
as alcohol so as to be applied to the surface of wafers. Then, the high-energy 
beam, such as the electron beam, X-ray, and ultrasonic ray with an extra short 
wave is irradiated to the portion where necessary wiring is to be provided, 
so that a wiring pattern may be formed with the such a compound as cited 
above dissolved, while the wiring materials are left unchanged. 
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